Electron microscopic localization of substance P and enkephalin in axon terminals related to dendrites of catecholaminergic neurons.
Morphological and pharmacological data suggest that catecholaminergic neurons receive afferent axons positively labeled for the peptides, substance P and [Met5]-enkephalin. In the present study, electron microscopic immunocytochemistry was used to determine whether a positive reaction for these peptides could be localized to axon terminals forming synapses with catecholaminergic neurons in the locus coeruleus and A2 regions of rat brain. Adjacent sections through these areas were incubated with antiserum to either substance P, [Met5]-enkephalin, or tyrosine hydroxylase, a specific marker for catecholaminergic neurons. The sections were subsequently processes by the peroxidase-antiperoxidase immunocytochemical technique. In both the locus coeruleus and A2 region, tyrosine hydroxylase was localized primarily to perikarya and dendrites of intrinsic neurons; whereas substance P and enkephalin-like immunoreactivity was localized to axons and axon terminals. The axon terminals showing positive reactions for substance P and [Met5]-enkephalin were morphologically similar to each other and to one type of axon terminal which formed synapses with dendrites labeled for tyrosine hydroxylase. This type of axon terminal always formed asymmetric synaptic junctions and contained 3-4 large (75-100 nm) dense vesicles (LDVs) and many small (40-60 nm) clear vesicles (SCVs). The reaction product for substance P and [Met5]-enkephalin was distributed throughout the lumen of the LDVs and formed a rim of labeling around the outer boundaries of the SCVs. These findings demonstrate that substance P and [Met5]-enkephalin-positive reactions are selectively localized to subcellular organelles in axon terminals in the locus coeruleus and A2 region of rat brain. They further suggest that the labeled axon terminals form synapses with dendrites of the catecholaminergic neurons.